Abstract. The technology in wind turbines has developed very rapidly but there are still a lot that can be improved also regarding new technologies. One example is wind turbine with hydraulic transmission. At the beginning low power wind turbines are in view. First of all the wind energy is meant to be used by isolated users for household and garden equipment or pumping water. Later, if results will be as expected, and wind potential satisfactory, such systems could be connected to electric grid. In our research laboratory we must build an experimental setup. The simulation for wind turbine and fixed displacement pump coupled to it will be realized using a variable displacement piston pump. As the variable wind speed has as a result variations of the pump flow, the variable displacement pump from the test rig may reproduce a similar variation law. In this paper some aspects regarding the variable displacement pump are detailed. This study is necessary for the future development of the research.
Introduction
Although the technology in wind turbines has developed rapidly there are still a lot that can be improved and new technologies emerge frequently. One example is wind turbine with hydraulic transmission. The long term goal is to see if a mid-size wind turbine with a hydraulic transmission is suitable for the commercial market.
In recent years mathematical models of fluid power transmission systems in wind turbines were developed and validated at the TU Delft. Laboratory experiments were successfully carried out at scales of 600W (validation of control method with water hydraulics & rotor in wind tunnel) and 10kW (coupled oil and water circuits). Another set of experiments was carried out using the 1MW test rig (oil) at the Institute for Fluid Power Drives and Controls (IFAS) at RWTH Aachen University [1, 2] .
Considering the case of low power wind turbines, the structure of such a system is presented in Figure 1 . As one can see there is a positive displacement pump coupled directly to the turbine. For the protection there is a brake. The pump is coupled hydraulic at hydraulic motor through the high pressure line and the low pressure line. At the hydraulic motor axle may be coupled in order that isolated users to extract wind energy and use it for household and garden equipment or pumping water. It is important that if possible to configure the fluid power transmission system in such a way that no form of active control is required for the hydraulic transmission. In these conditions passive control is an inherent characteristic of the system.
Considering the future development of wind turbines with hydraulic transmissions one must try to answer some justified questions: -Will a hydrostatic transmission be able to control the speed of the generator, so that the generated electricity satisfies the electric grid standards during normal operational conditions, without the use of a power converter? -Can the drivetrain be realized by using already existing standard components? -Can the system have a good overall efficiency? -Is it possible to place some of the powertrain components in the nacelle and some of the components close to the ground to reduce weight in the nacelle and enable easier maintenance of some components? [3] . In order to study such a system it must be configured an experimental rig. The simulation for wind turbine and fixed displacement pump coupled to it will be realized using a variable displacement piston pump. As the variable wind speed has as a result variations of the pump flow, the variable displacement pump from the test rig may reproduce a similar variation law [4] .
Primary control in hydraulic systems
The hydraulic system consists of a hydrostatic transmission built of a variable-displacement pump, a fixed -displacement motor, and fixed displacement pump as a booster pump, pressure relief valves and check valves [5, 6] . The schematic of closed circuit hydrostatic transmission system is presented in Figure 2 . Equations for the system are as follows [7 -9] . The pump outlet flow: 
The pump inlet flow:
Considering:
and ]. From the equations of the pump outlet flow rate and the motor inlet flow rate:
The torque equations for the pump and the motor: The transmission may be evaluated with: 
Conclusions
Although the technology in wind turbines has developed rapidly there are still a lot that can be improved and new technologies emerge frequently. One example is wind turbine with hydraulic transmission. In order to study the behavior of hydrostatic transmission it is important to design a test rig including the hydrostatic transmission and the components used to simulate wind turbine and fixed displacement pump coupled to it which will be realized using a variable displacement piston pump .
Considering the final purpose of the research which consists in hydrostatic transmissions for wind turbines, the main specific problems the way to configure the wind turbine and the connected pump was identified. 
